Genotoxic evaluation of five Angiotesin II receptor blockers: in vivo and in vitro micronucleus assay.
Angiotensin II receptor blockers (ARBs) are a new class of drugs for the treatment of hypertension. In this study, we studied the potential genotoxic effects of five ARBs in vivo and in vitro in human peripheral blood lymphocytes (PBLs) by means of the cytokinesis-block micronucleous (CBMN) assay in combination with fluorescence in situ hybridization (FISH) with a centromeric probe. The nuclear division index (NDI) was used as a measure of cytotoxicity. We also analyzed the association between sex, age, duration of treatment and MN formation. The in vivo study was carried out in 55 hypertensive patients. The in vitro study was performed in 10 control individuals by adding the drugs to the culture medium at a final concentration similar to the levels found in plasma in patients. Our results showed a significant increase in the frequencies of MN and binucleated cells with MN (BNMN) in vivo and especially in vitro. We observed variability in the mean frequency of MN and BNMN among the five drugs analyzed. In vivo, patients treated with Candesartan, Telmisartan and Valsartan showed a statistical significant increase in these parameters, while Olmesartan showed the highest effect in vitro. We also found that the drugs inhibit the NDI in vitro and that Eprosartan, Olmesartan and Telmisartan are the ARBs studied with the highest effect in decreasing the proliferation of the cells. FISH analysis revealed no significant difference between patients and controls in the frequency of centromeric signals. A slight variability, without statistical significance, in the frequency of micronuclei with a centromere signal (CN(+)MN) was found among the different ARBs analyzed, ruling out an aneugenic potential. When accounting for risk factors, we found that in patients there is a positive correlation between MN, BNMN and sex and a negative correlation with duration of treatment.